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(57) ABSTRACT 

The present invention relates to a transition metal complex 
and a transition metal catalyst composition comprising the 
same for the preparation of an ethylene homopolymer or a 
copolymer of ethylene and ot-ole?n. More particularly, it 
relates to a group IV transition metal catalyst having a cyclo 
pentadiene derivative and at least one aryl oxide ligand in 
Which an oxygen-containing heterocycle is fused at the ortho 
position around a group IV transition metal, With no 
crosslinkage between the ligands, a catalyst composition 
comprising the transition metal catalyst and an aluminoxane 
cocatalyst or a boron compound cocatalyst, and a process for 
preparing an ethylene homopolymer or a copolymer of eth 
ylene and ot-ole?n using the same. 

14 Claims, No Drawings 
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TRANSITION METAL COMPLEXES, 
CATALYST COMPOSITIONS CONTAINING 

THE SAME, AND METHODS FOR 
PREPARING ETHYLENE HOMOPOLYMERS 
OR COPOLYMERS OF ETHYLENE AND 

ot-OLEFINS USING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority under 35 U.S.C. §119 the 
bene?t of Korean Patent Application No. 10-2008-0001639, 
?led on Jan. 7, 2008, the entire contents of Which are incor 
porated herein by reference. 

BACKGROUND 

1. Technical Field 

The present invention relates to a transition metal complex 
and a transition metal catalyst composition comprising the 
same for the preparation of an ethylene homopolymer or a 
copolymer of ethylene and ot-ole?n. More particularly, it 
relates to a group IV transition metal catalyst having a cyclo 
pentadiene derivative and at least one aryl oxide ligand in 
Which an oxygen-containing heterocycle is fused at the ortho 
position around a group IV transition metal, With no 
crosslinkage betWeen the ligands, a catalyst composition 
comprising the transition metal catalyst and an aluminoxane 
cocatalyst or a boron compound cocatalyst, and a process for 
preparing an ethylene homopolymer or a copolymer of eth 
ylene and ot-ole?n using the same. 

2. Description of the Related Art 
Conventionally, Ziegler-Natta catalyst systems comprising 

titanium or vanadium compounds as main catalyst and alky 
laluminum compounds as cocatalyst have been used to pre 
pare ethylene homopolymers or copolymers of ethylene and 
ot-ole?n. Although the Ziegler-Natta catalyst system provides 
good ef?ciency of ethylene polymerization, the resulting 
polymers tend to have a broad molecular Weight distribution 
because of the heterogeneousness of catalytic active sites. In 
particular, the compositional distribution is not uniform for a 
copolymer of ethylene and ot-ole?n. 

Recently, the so-called metallocene catalyst system, Which 
comprises metallocene compounds of group IV transition 
metals, e.g. titanium, zirconium or hafnium, and methylalu 
minoxane as cocatalyst, has been developed. Because this 
catalyst system is a homogeneous cocatalyst having homo 
geneous catalytic active sites, it is capable of preparing poly 
ethylenes having a narroWer molecular Weight distribution 
and a more uniform compositional distribution as compared 
to the Ziegler-Natta catalyst system. For example, European 
Patent Publication Nos. 320,762 and 372,632 or Japanese 
Patent Laid-Open Nos. Sho 63-092621, Hei 02-84405 and 
Hei 03-2347 disclose that polyethylenes having a molecular 
Weight distribution (MW/Mn) of 1.5-2.0 can be prepared e?i 
ciently from ethylene by activating the metallocene com 
pounds Cp2TiCl2, Cp2ZrCl2, CpzZrMeCl, Cp2ZrMe2, ethyl 
ene (IndH4)2ZrCl2, etc. With the cocatalyst 
methylaluminoxane. HoWever, it is dif?cult to obtain high 
molecular Weight polymers With this catalyst system. Espe 
cially, When applied to solution polymerization performed at 
high temperature, i.e. 1400 C. or higher, it is not suitable to 
prepare high molecular Weight polymers having a Weight 
average molecular Weight (MW) of 100,000 or larger because 
the polymerization ef?ciency decreases rapidly and [3-hydro 
genation dominates. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
Recently, the so-called geometrically constrained non 

metallocene catalyst system (also knoWn as the single-site 
catalyst) enabling the preparation of high molecular Weight 
polymers through homopolymerization of ethylene or copo 
lymerization of ethylene and ot-ole?n under the solution poly 
merization condition, in Which a transition metal is connected 
as a ring. European Patent Publication Nos. 0416815 and 
0420436 disclose a compound in Which an amide group is 
connected to a cyclopentadiene ligand to form a ring. And, 
European Patent Publication No. 0842939 discloses an elec 
tron donor compound catalyst in Which a phenol-based ligand 
and a cyclopentadiene ligand are connected to form a ring. 
HoWever, the geometrically constrained catalyst is inappro 
priate for commercial application because the yield of the 
ring forming reaction betWeen the ligand and the transition 
metal compound in the synthesis of the catalyst is very low. 
US. Pat. No. 6,329,478 and Korean Patent Publication No. 

2001 -0074722 disclose non-geometrically constrained, non 
metallocene catalysts. These patents disclose that single-site 
catalysts having at least one phosphinimine compound as 
ligand provide superior ethylene transition ratio during the 
copolymerization of ethylene and ot-ole?n by solution poly 
merization under high temperature condition of 1400 C. or 
higher. US. Pat. No. 5,079,205 discloses a catalyst having a 
bisphenoxide ligand, and US. Pat. No. 5,043,408 discloses a 
catalyst having a chelate type bisphenoxide ligand. HoWever, 
these catalysts have too loW a catalytic activity to be commer 
cially applicable in the preparation of an ethylene homopoly 
mer or a copolymer of ethylene and ot-ole?n carried out at 
high temperature. 

Japanese Paten Laid-Open Nos. 1996-208732 and 2002 
212218 disclose a use of a catalyst for ole?n polymerization 
having an anilido ligand. But, the patents do not state prepa 
ration in a commercially meaningful polymerization tem 
perature range. Further, the catalyst is structurally different 
from the transition metal catalyst presented by the present 
invention having an anilido ligand With an aryl substituent at 
the ortho-position. In addition, although use of an anilido 
ligand as non-metallocene catalyst for polymerization is 
reported by Nomura et al. [Organomelallics 2002, 21, 3043], 
the relevant substituent is simply limited methyl. 

The above information disclosed in this Background sec 
tion is only for enhancement of understanding of the back 
ground of the invention and therefore it may contain infor 
mation that does not form the related art that is already knoWn 
in this country to a person of ordinary skill in the art. 

SUMMARY 

The inventors of the present invention have carried out 
extensive researches to solve the aforesaid problems associ 
ated With the related art. As a result, they have found that a 
non-crosslinked transition metal catalyst having a cyclopen 
tadiene derivative and at least one aryl oxide ligand in Which 
an oxygen-containing heterocycle is fused at the ortho-posi 
tion exhibits superior catalytic activity for the polymerization 
of ethylene and ole?ns. Based on this ?nding, they have 
developed a catalyst Which can be applied in a polymerization 
process performed at 600 C. or higher to provide high molecu 
lar Weight ole?n homopolymers or copolymers of ethylene 
and ot-ole?n With good e?iciency. 

Accordingly, an object of the present invention is to pro 
vide a transition metal complex useful as a catalyst for pre 
paring an ethylene homopolymer or a copolymer of ethylene 
and ot-ole?n, a catalyst composition comprising the same, 
and an ethylene homopolymer or a copolymer of ethylene and 
ot-ole?n prepared using the same. Another object of the 
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present invention is to provide a single-site catalyst Which can 
be synthesized very economically through a simple synthesis 
procedure and can provide excellent catalytic activity for 
ole?n polymerization, and a process for preparing ethylene 
homopolymers or copolymers of ethylene and ot-ole?n With 
various physical properties using the catalyst. 

In order to attain the objects, in an aspect, the present 
invention provides a group IV transition metal complex rep 
resented by the folloWing Chemical Formula 1, more speci? 
cally, one having a cyclopentadiene derivative and at least one 
aryl oxide ligand in Which an oxygen-containing heterocycle 
is fused at the ortho-position, With no crosslinkage betWeen 
the ligands, Which is useful as a catalyst in the preparation of 
an ethylene homopolymer or a copolymer of ethylene and 
ot-ole?n: 

(1) 
R1 Cp 

Where M is a group IV transition metal; Cp is a cyclopen 
tadienyl ring or a fused ring including a cyclopentadienyl ring 
Which is capable of forming a ns-bonding With M, Wherein 
the cyclopentadienyl ring or the cyclopentadienyl fused ring 
may be more substituted by (Cl-C20)alkyl, (C6-C30)aryl, 
(C2-C20)alkenyl or (C6-C30)aryl (Cl-C20)alkyl; R1 and R2 
are independently hydrogen, (Cl-C20)alkyl, (C3-C20)cy 
cloalkyl, (C6-C30)aryl, (Cl-C20)alkyl (C6-C30)aryl, (C1 
C20) alkyl-substituted or (C6-C30)aryl-substituted silyl, 
(C6-C30)aryl (Cl-Cl0)alkyl, (Cl-C20)alkoxy, (Cl-C20) 
alkyl-substituted or (C6-C20)aryl-substituted siloxy, (Cl 
C20)alkyl-substituted or (C6-C30)aryl-substituted amino, 
(Cl-C20)alkyl-substituted or (C6-C30)aryl-substituted 
phosphine, (Cl -C20)alkyl-substituted mercapto, or nitro; R3 
and R4 are independently hydrogen, (Cl-C20)alkyl, (C3 
C20)cycloalkyl, (C6-C30)aryl, (Cl-C20) alkyl (C6-C30) 
aryl, or (C6-C30)aryl (Cl -C20)alkyl; a is an integer l or 2; n 
is an integer from 1 to 3; and X independently is halogen, 
(Cl-C20)alkyl, (C3-C20)cycloalkyl, (C6-C30)aryl (C1 -C20) 
alkyl, (Cl-C20)alkoxy, (C3-C20)alkylsiloxy, (Cl-C20) 
alkyl-substituted or (C6-C30)aryl-substituted amino, (Cl 
C20)alkyl-substituted or (C6-C30)aryl-substituted 
phosphine, or (Cl-C20)alkyl-substituted mercapto. 

In another aspect, the present invention provides a transi 
tion metal catalyst composition comprising the transition 
metal complex and an aluminoxane cocatalyst or a boron 
compound cocatalyst. 

In another aspect, the present invention provides a process 
for preparing an ethylene homopolymer or a copolymer of 
ethylene and ot-ole?n using the transition metal complex or 
the catalyst composition. 

DETAILED DESCRIPTION OF EMBODIMENTS 

Hereinafter, reference Will noW be made in detail to various 
embodiments of the present invention, examples of Which are 
described beloW. While the invention Will be described in 
conjunction With example embodiments, it Will be under 
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4 
stood that the present description is not intended to limit the 
invention to those example embodiments. On the contrary, 
the invention is intended to cover not only the example 
embodiments, but also various alternatives, modi?cations, 
equivalents and other embodiments, Which may be included 
Within the spirit and scope of the invention as de?ned in the 
appended claims. 

In the transition metal catalyst represented by Chemical 
Formula 1, the group IV transition metal M is preferably 
titanium, Zirconium or hafnium. 

And, Cp is a cyclopentadienyl ring or a substituted or 
unsubstituted fused ring including a cyclopentadienyl ring, 
such as a substituted cyclopentadiene ring, an indenyl ring, a 
?uorenyl ring, etc., Which is capable of forming a 115 -bonding 
With the center metal. Speci?c examples may include cyclo 
pentadienyl, methylcyclopentadienyl, dimethylcyclopentadi 
enyl, tetramethylcyclopentadienyl, pentamethylcyclopenta 
dienyl, butylcyclopentadienyl, sec-butylcyclopentadienyl, 
tert-butylmethylcyclopentadienyl, trimethylsilylcyclopenta 
dienyl, indenyl, methylindenyl, dimethylindenyl, ethylinde 
nyl, isopropylindenyl, ?uorenyl, methyl?uorenyl, dimeth 
yl?uorenyl, ethyl?uorenyl, isopropyl?uorenyl, etc. 
The substituents R1 and R2 of the aryl oxide ligand are 

independently: hydrogen; linear or branched (Cl-C20)alkyl, 
e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, 
tert-butyl, n-pentyl, neopentyl, amyl, n-hexyl, n-octyl, n-de 
cyl, n-dodecyl, n-pentadecyl or n-eicosyl, preferably methyl, 
ethyl, n-propyl, isopropyl, n-butyl or tert-butyl; linear or 
branched (Cl -C20)alkyl-substituted or (C6-C30)aryl-substi 
tuted silyl, e.g. methylsilyl, ethylsilyl, phenylsilyl, dimethyl 
silyl, diethylsilyl, diphenylsilyl, trimethylsilyl, triethylsilyl, 
tri-n-propylsilyl, triisopropylsilyl, tri-n-butylsilyl, tri-sec-bu 
tylsilyl, tri-tert-butylsilyl, tri-isobutylsilyl, tert-butyldimeth 
ylsilyl, tri-n-pentylsilyl, tri-n-hexylsilyl, tricyclohexylsilyl or 
triphenylsilyl, preferably trimethylsilyl, tert-butyldimethyl 
silyl or triphenylsilyl; (C6-C30)aryl or (Cl-C20)alkyl (C6 
C30)aryl, e.g. phenyl, 2-tolyl, 3-tolyl, 4-tolyl, 2,3-xylyl, 2,4 
xylyl, 2,5-xylyl, 2,6-xylyl, 3,4-xylyl, 3,5-xylyl, 2,3,4 
trimethylphenyl, 2,3,5-trimethylphenyl, 2,3,6 
trimethylphenyl, 2,4,6-trimethylphenyl, 3,4,5 
trimethylphenyl, 2,3,4,5-tetramethylphenyl, 2,3,4,6 
tetramethylphenyl, 2 ,3 ,5 ,6 -tetramethylphenyl, 
pentamethylphenyl, ethylphenyl, n-propylphenyl, isopropy 
lphenyl, n-butylphenyl, sec-butylphenyl, tert-butylphenyl, 
n-pentylphenyl, neopentylphenyl, n-hexylphenyl, n-oc 
tylphenyl, n-decylphenyl, n-dodecylphenyl, n-tetradecylphe 
nyl, biphenyl, ?uorenyl, triphenyl, naphthyl or anthracenyl, 
preferably phenyl, naphthyl, biphenyl, 2-isopropylphenyl, 
3,5-xylyl or 2,4,6-trimethylphenyl; (C6-C30)aryl (Cl-C10) 
alkyl, e. g. benZyl, 2-methylphenylmethyl, 3-methylphenylm 
ethyl, 4-methylphenylmethyl, 2,3-dimethylphenylmethyl, 
2,4-dimethylphenylmethyl, 2,5-dimethylphenylmethyl, 2,6 
dimethylphenylmethyl, 3,4-dimethylphenylmethyl, 4,6-dim 
ethylphenylmethyl, 2,3,4-trimethylphenylmethyl, 2,3,5-tri 
methylphenylmethyl, 2,3,6-trimethylphenylmethyl, 3,4,5 
trimethylphenylmethyl, 2,4,6-trimethylphenylmethyl, 2,3,4, 
5-tetramethylphenylmethyl, 2,3,4,6 
tetramethylphenylmethyl, 2 ,3 ,5 ,6 -tetramethylphenylmethyl, 
pentamethylphenylmethyl, ethylphenylmethyl, n-propylphe 
nylmethyl, isopropylphenylmethyl, n-butylphenylmethyl, 
sec-butylphenylmethyl, tert-butylphenylmethyl, n-pen 
tylphenylmethyl, neopentylphenylmethyl, n-hexylphenylm 
ethyl, n-octylphenylmethyl, n-decylphenylmethyl, n-dode 
cylphenylmethyl, n-tetradecylphenylmethyl, naphthylmethyl 
or anthracenylmethyl, preferably benZyl; (Cl-C20)alkoxy, 
e.g. methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, sec 
butoxy, tert-butoxy, n-pentoxy, neopentoxy, n-hexoxy, n-oc 



US 7,645,844 B2 
5 

toxy, n-dodecoxy, n-pentadecoxy or n-eicosoxy, preferably 
methoxy, ethoxy, isopropoxy or tert-butoxy; (Cl-C20)alkyl 
substituted or (C6-C20)aryl-substituted siloxy, e.g. trimeth 
ylsiloxy, triethylsiloxy, tri-n-propylsiloxy, triisopropylsiloxy, 
tri-n-butylsiloxy, tri-sec-butylsiloxy, tri-tert-butylsiloxy, tri 
isobutylsiloxy, tert-butyldimethylsiloxy, tri-n-pentylsiloxy, 
tri-n-hexylsiloxy tricyclohexylsiloxy or triphenylsiloxy, pref 
erably trimethylsiloxy, tert-butyldimethylsiloxy or triphenyl 
siloxy; (Cl-C20)alkyl-substituted or (C6-C30)aryl-substi 
tuted amino, e.g. dimethylamino, diethylamino, di-n 
propylamino, diisopropylamino, di-n-butylamino, di-sec 
butylamino, di-tert-butylamino, diisobutylamino, tert 
butylisopropylamino, di-n-hexylamino, di-n-octylamino, 
di-n-decylamino, diphenylamino, dibenZylamino, methyl 
ethylamino, methylphenylamino, benZylhexylamino, bistri 
methylsilylamino or bis-tert-butyldimethylsilylamino, pref 
erably dimethylamino, diethylamino or diphenylamino; (Cl - 
C20)alkyl-substituted or (C6-C30)aryl-substituted 
phosphine, e.g. dimethylphosphine, diethylphosphine, di-n 
propylphosphine, diisopropylphosphine, di-n-butylphos 
phine, di-sec-butylphosphine, di-tert-butylphosphine, 
diisobutylphosphine, tert-butylisopropylphosphine, di-n 
hexylphosphine, di-n-octylphosphine, di-n-decylphosphine, 
diphenylphosphine, dibenZylphosphine, methylethylphos 
phine, methylphenylphosphine, benZylhexylphosphine, bist 
rimethylsilylphosphine or bis-tert-butyldimethylsilylphos 
phine; or (Cl-C20)alkyl-substituted mercapto, e.g. 
methylmercaptan, ethylmercaptan, propylmercaptan, isopro 
pylmercaptan, l-butylmercaptan or isopentylmercaptan, 
preferably ethylmercaptan or isopropylmercaptan; or nitro. 

The substituents R3 and R4 are independently: hydrogen; 
linear or branched (Cl-C20)alkyl, e.g. methyl, ethyl, n-pro 
pyl, isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl, neo 
pentyl, amyl, n-hexyl, n-octyl, n-decyl, n-dodecyl, n-penta 
decyl or n-eicosyl, preferably methyl, ethyl, n-propyl, 
isopropyl, n-butyl or tert-butyl; (C3-C20)cycloalkyl, e.g. 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohep 
tyl or adamantyl, preferably cyclopentyl or cyclohexyl; (C6 
C30)aryl or (Cl-C20)alkyl (C6-C30)aryl, e.g. phenyl, 
2-tolyl, 3-tolyl, 4-tolyl, 2,3-xylyl, 2,4-xylyl, 2,5-xylyl, 2,6 
xylyl, 3,4-xylyl, 3,5-xylyl, 2,3,4-trimethylphenyl, 2,3,5-trim 
ethylphenyl, 2,3,6-trimethylphenyl, 2,4,6-trimethylphenyl, 
3,4,5-trimethylphenyl, 2,3,4,5-tetramethylphenyl, 2,3,4,6 
tetramethylphenyl, 2 ,3 , 5, 6-tetramethylphenyl, pentameth 
ylphenyl, ethylphenyl, n-propylphenyl, isopropylphenyl, 
n-butylphenyl, sec-butylphenyl, tert-butylphenyl, n-pen 
tylphenyl, neopentylphenyl, n-hexylphenyl, n-octylphenyl, 
n-decylphenyl, n-dodecylphenyl, n-tetradecylphenyl, biphe 
nyl, ?uorenyl, triphenyl, naphthyl or anthracenyl, preferably 
phenyl, naphthyl, biphenyl, 2-isopropylphenyl, 3,5-xylyl or 
2,4,6-trimethylphenyl; (C6-C30)aryl (Cl-C20)alkyl, e.g. 
benZyl, 2-methylphenylmethyl, 3-methylphenylmethyl, 
4-methylphenylmethyl, 2,3-dimethylphenylmethyl, 2,4-dim 
ethylphenylmethyl, 2,5-dimethylphenylmethyl, 2,6-dimeth 
ylphenylmethyl, 3,4-dimethylphenylmethyl, 4,6-dimeth 
ylphenylmethyl, 2,3,4-trimethylphenylmethyl, 2,3,5 
trimethylphenylmethyl, 2,3,6-trimethylphenylmethyl, 3,4,5 
trimethylphenylmethyl, 2,4,6-trimethylphenylmethyl, 2,3,4, 
5-tetramethylphenylmethyl, 2,3,4,6 
tetramethylphenylmethyl, 2 ,3 ,5 , 6-tetramethylphenylmethyl, 
pentamethylphenylmethyl, ethylphenylmethyl, n-propylphe 
nylmethyl, isopropylphenylmethyl, n-butylphenylmethyl, 
sec-butylphenylmethyl, tert-butylphenylmethyl, n-pen 
tylphenylmethyl, neopentylphenylmethyl, n-hexylphenylm 
ethyl, n-octylphenylmethyl, n-decylphenylmethyl, n-dode 
cylphenylmethyl, n-tetradecylphenylmethyl, naphthylmethyl 
or anthracenylmethyl, preferably benZyl. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
X may be: halogen, e.g. ?uorine, chlorine, bromine or 

iodine; (Cl-C20)alkyl other than a cyclopentadienyl deriva 
tiVe, e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-bu 
tyl, tert-butyl, n-pentyl, neopentyl, amyl, n-hexyl, n-octyl, 
n-decyl, n-dodecyl, n-pentadecyl or n-eicosyl, preferably 
methyl, ethyl, isopropyl, tert-butyl or amyl; (C3-C20)cy 
cloalkyl, e.g. cyclopropyl, cyclobutyl, cyclopentyl, cyclo 
hexyl, cycloheptyl or adamantyl; (C6-C30)aryl (Cl-C20) 
alkyl, e.g. benZyl, 2-methylphenylmethyl, 
3-methylphenylmethyl, 4-methylphenylmethyl, 2,3-dimeth 
ylphenylmethyl, 2,4-dimethylphenylmethyl, 2,5-dimeth 
ylphenylmethyl, 2,6-dimethylphenylmethyl, 3,4-dimeth 
ylphenylmethyl, 4,6-dimethylphenylmethyl, 2,3,4 
trimethylphenylmethyl, 2,3,5-trimethylphenylmethyl, 2,3,6 
trimethylphenylmethyl, 3,4,5-trimethylphenylmethyl, 2,4,6 
trimethylphenylmethyl, 2 ,3 ,4 , 5 -tetramethylphenylmethyl, 
2 ,3 ,4 , 6 -tetramethylphenylmethyl, 2 ,3 ,5 ,6 -tetramethylphe 
nylmethyl, pentamethylphenylmethyl, ethylphenylmethyl, 
n-propylphenylmethyl, isopropylphenylmethyl, n-butylphe 
nylmethyl, sec-butylphenylmethyl, tert-butylphenylmethyl, 
n-pentylphenylmethyl, neopentylphenylmethyl, n-hexylphe 
nylmethyl, n-octylphenylmethyl, n-decylphenylmethyl, 
n-dodecylphenylmethyl, n-tetradecylphenylmethyl, naphth 
ylmethyl or anthracenylmethyl, preferably benZyl; (C1 -C20) 
alkoxy, e.g. methoxy, ethoxy, n-propoxy, isopropoxy, n-bu 
toxy, sec-butoxy, tert-butoxy, n-pentoxy, neopentoxy, 
n-hexoxy, n-octoxy, n-dodecoxy, n-pentadecoxy or 
n-eicosoxy, preferably methoxy, ethoxy, isopropoxy or tert 
butoxy; (C3-C20)alkylsiloxy, e. g. trimethylsiloxy, triethylsi 
loxy, tri-n-propylsiloxy, triisopropylsiloxy, tri-n-butylsiloxy, 
tri-sec-butylsiloxy, tri-tert-butylsiloxy, triisobutylsiloxy, tert 
butyldimethylsiloxy, tri-n-pentylsiloxy, tri-n-hexylsiloxy or 
tricyclohexylsiloxy, preferably trimethylsiloxy or tert-bu 
tyldimethylsiloxy; (Cl-C20)alkyl-substituted or (C6-C30) 
aryl-substituted amino, e.g. dimethylamino, diethylamino, 
di-n-propylamino, diisopropylamino, di-n-butylamino, 
di-sec-butylamino, di-tert-butylamino, diisobutylamino, tert 
butylisopropylamino, di-n-hexylamino, di-n-octylamino, di 
n-decylamino, diphenylamino, dibenZylamino, methylethy 
lamino, methylphenylamino, benZylhexylamino, 
bistrimethylsilylamino or bis-tert-butyldimethylsilylamino; 
(Cl-C20)alkyl-substituted or (C6-C30)aryl-substituted 
phosphine, e.g. dimethylphosphine, diethylphosphine, di-n 
propylphosphine, diisopropylphosphine, di-n-butylphos 
phine, di-sec-butylphosphine, di-tert-butylphosphine, 
diisobutylphosphine, tert-butylisopropylphosphine, di-n 
hexylphosphine, di-n-octylphosphine, di-n-decylphosphine, 
diphenylphosphine, dibenZylphosphine, methylethylphos 
phine, methylphenylphosphine, benZylhexylphosphine, bist 
rimethylsilylphosphine or bis-tert-butyldimethylsilylphos 
phine, preferably dimethylphosphine, diethylphosphine or 
diphenylphosphine; or (Cl-C20)alkyl-substituted mercapto, 
e.g. methylmercaptan, ethylmercaptan, propylmercaptan, 
isopropylmercaptan, l-butylmercaptan or isopentylmercap 
tan, preferably ethylmercaptan or isopropylmercaptan. 
The transition metal complex represented by Chemical 

Formula 1 may be used along With an aluminoxane com 
pound, a boron compound or a mixture thereof as cocatalyst 
for the preparation of an ethylene homopolymer or a copoly 
mer of ethylene and ot-ole?n, Which can extract the X ligand 
from the transition metal complex to make the center metal as 
cation, ie to act as counterion, or anion, having a Weak 
binding force. The catalyst composition comprising the tran 
sition metal complex and the cocatalyst is also covered by the 
present invention. 
The boron compound that can be used in the present inven 

tion as the cocatalyst may be one disclosed in US. Pat. No. 
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5,198,401 and may be selected from the compounds repre 
sented by the following Chemical Formulas 24: 

B(R5)3 (2) 

Where B is boron; R5 is phenyl, Which may be substituted 
by 3-5 substituents selected from ?uorine, (C1-C20)alkyl 
substituted or unsubstituted by ?uorine and (C1-C20)alkoxy 
substituted or unsubstituted by ?uorine; R6 is (C5-C7) aro 
matic radical, (C1-C20)alkyl (C6-C20)aryl radical or (C6 
C30)aryl (C1-C20)alkyl radical, e.g. triphenylmethyl radical; 
Z is nitrogen or phosphorus; R7 is C1-C2O alkyl radical or 
anilinium radical substituted by tWo nitrogens and tWo (C1 
C4)alkyl groups; and q is an integer 2 or 3. 

Preferred examples of the boron-based cocatalyst include 
tris (penta?uorophenyl)borane, tri s(2, 3, 5, 6 -tetra?uorophe 
nyl)borane, tris(2,3,4,5-tetra?uorophenyl)borane, tris(3,4,5 
tri?uorophenyl)borane, tris(2,3,4-tri?uorophenyl)borane, 
phenylbis(penta?uorophenyl)borane, tetrakis(penta?uo 
rophenyl)b orate, tetraki s(2, 3, 5, 6-tetra?uorophenyl)borate, 
tetraki s(2, 3 , 4 , 5 -tetra?uorophenyl)borate, tetrakis (3 ,4 , 5 -tet 
ra?uorophenyl)borate, tetrakis(2,2,4-tri?uorophenyl)borate, 
phenylbis(penta?uorophenyl)borate and tetrakis(3,5-bistrif 
luoromethylphenyl)borate. And, speci?c examples of the 
complex thereof include ferrocenium tetrakis(penta?uo 
rophenyl)borate, 1, 1'-dimethylferrocenium tetrakis(pen 
ta?uorophenyl)borate, silver tetrakis(penta?uorophenyl)bo 
rate, triphenylmethyl tetrakis(penta?uorophenyl)borate, 
triphenylmethyl tetrakis (3 ,5 -bi stri ?uoromethylphenyl)bo - 
rate, triethylammonium tetrakis(penta?uorophenyl)borate, 
tripropylammonium tetrakis(penta?uorophenyl)borate, tri 
(n-butyl)ammonium tetrakis(penta?uorophenyl)borate, tri 
(n-butyl)ammonium tetrakis (3 ,5 -bi stri?uoromethylphenyl) 
borate, N,N-dimethylanilinium tetrakis(penta?uorophenyl) 
borate, N,N-diethylanilinium tetrakis(penta?uorophenyl) 
borate, N,N-2,4,6-pentamethylanilinium tetrakis 
(penta?uorophenyl)borate, N,N-dimethylanilinium tetrakis 
(3,5-bistri?uoromethylphenyl)borate, 
diisopropylammonium tetrakis(penta?uorophenyl)borate, 
dicyclohexylammonium tetrakis(penta?uorophenyl)borate, 
triphenylpho sphonium tetrakis(penta?uorophenyl)borate, tri 
(methylphenyl)pho sphonium tetrakis(penta?uorophenyl)bo 
rate and tri(dimethylphenyl)phosphonium tetrakis(pen 
ta?uorophenyl)borate. The most preferred among them are 
N,N-dimethylanilinium tetrakispenta?uorophenyl borate, 
triphenylmethyl tetraki spenta?uorophenyl borate or tris(pen 
ta?uorophenyl)borane. 

The aluminum compound used in the present invention 
may be an aluminoxane compound represented by the fol 
loWing Chemical Formula 5 or 6, an organoaluminum com 
pound represented by the folloWing Chemical Formula 7, or 
an organoaluminum hydrocarbyl oxide compound repre 
sented by the folloWing Chemical Formula 8 or Chemical 
Formula 9: 

RIOAKORI 1)2 (9) 
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Where R8 is (C1-C20)alkyl, preferably methyl or isobutyl; 

m and q are integers from 5 to 20; R9 and R10 are (Cl-C20) 
alkyl; E is hydrogen or halogen; r is an integer from 1 to 3; and 
R11 is (C1-C20)alkyl or (C6-C30)aryl. 
As speci?c examples of the aluminum compound, the alu 

minoxane compound may be methylaluminoxane, modi?ed 
methylaluminoxane or tetraisobutylaluminoxane; the orga 
noaluminum compound may be a trialkylaluminum, e.g. tri 
methylaluminum, triethylaluminum, tripropylaluminum, tri 
isobutylaluminum or trihexylaluminum; a dialkylaluminum 
chloride, e.g. dimethylaluminum chloride, diethylaluminum 
chloride, dipropylaluminum chloride, diisobutylaluminum 
chloride or dihexylaluminum chloride; an alkylaluminum 
dichloride, e.g. methylaluminum dichloride, ethylaluminum 
dichloride, propylaluminum dichloride, isobutylaluminum 
dichloride or hexylaluminum dichloride; or a dialkylalumi 
num hydride, e. g. dimethylaluminum hydride, diethylalumi 
num hydride, dipropylaluminum hydride, diisobutylalumi 
num hydride or dihexylaluminum hydride, preferably a 
trialkylaluminum, more preferably triethylaluminum or tri 
isobutylaluminum. 

In the transition metal catalyst composition for the prepa 
ration of an ethylene homopolymer or a copolymer of ethyl 
ene and ot-ole?n according to the present invention, the molar 
proportion of the transition metal complex and the cocatalyst 
is center metal: boron: aluminum is 1:0.1-100:10-1,000, more 
preferably 1:0.5-5:25-500. 

In another aspect, the present invention provides a process 
for preparing an ethylene homopolymer or a copolymer of 
ethylene and ot-ole?n using the transition metal catalyst com 
position is performed by contacting the transition metal cata 
lyst and the cocatalyst With ethylene monomer or, if neces 
sary, vinylic comonomer in the presence of an adequate 
organic solvent. The transition metal catalyst and the cocata 
lyst may be added separately into a reactor or may be previ 
ously mixed and added into a reactor. The sequence of addi 
tion or mixing condition, including temperature, 
concentration, etc., is not particularly limited. 

Preferably, the organic solvent that may be used in the 
preparation process is a (C3-C20) hydrocarbon. Speci?c 
examples may include butane, isobutane, pentane, hexane, 
heptane, octane, isooctane, nonane, decane, dodecane, cyclo 
hexane, methylcyclohexane, benZene, toluene, xylene, and 
the like. 

Speci?cally, in the preparation of an ethylene homopoly 
mer, ethylene is used as monomer alone. Preferred pres sure of 
ethylene is 1-1,000 atm, more preferably 10-150 atm. And, 
preferred polymerization temperature is 60-300o C., more 
preferably 80-250o C. 

And, in the preparation of a copolymer of ethylene and 
ot-ole?n, (C3-C18) ot-ole?n may be used as comonomer 
together With ethylene. Preferably, one selected from the 
group consisting of propylene, 1-butene, 1-pentene, 4-me 
thyl-1-pentene, 1-hexene, 1-heptene, 1-octene, 1-decene, 
1-undecene, 1-dodecene, 1-tetradecene, 1-hexadecene, 1-oc 
tadecene and 1-eicosene may be used. More preferably, 
1-butene, 1-hexene, 1-octene or 1-decene may be copolymer 
iZed With ethylene. In this case, preferred pressure of ethylene 
and preferred polymerization temperature are the same as for 
the preparation of the ethylene homopolymer. Typically, the 
ethylene copolymer prepared in accordance With the present 
invention comprises 50 Weight % or more of ethylene, pref 
erably 60 Weight % or more, more preferably 60-99 Weight % 
of ethylene. 
As described earlier, the linear loW density polyethylene 

(LLDPE) prepared using (C4-C10) ot-ole?n as comonomer 
has a density of 0910-0940 g/cc and a very or ultra loW 
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density polyethylene (VLDPE or ULDPE) having a density 
of 0.910 g/cc or lower or an ole?n elastomer can be prepared. 
Further, in the preparation of an ethylene homopolymer or 
copolymer in accordance With the present invention, hydro 
gen may be used for the control of molecular Weight. Typi 
cally, the homopolymer or copolymer has a Weight average 
molecular Weight (MW) of 80,000-500,000. 

Since the catalyst composition presented by the present 
invention exists in homogeneous state in a polymerization 
reactor, it can be applied for a solution polymerization pro 
cess Which is carried out at a temperature above the melting 
point of the corresponding polymer. It may also be applied to 
a slurry polymerization or gas phase polymerization process, 
as disclosed in US. Pat. No. 4,752,597, by supporting the 
transition metal complex catalyst and the cocatalyst on a 
porous metal oxide support as non-homogeneous catalyst 
composition. 

The transition metal complex according to the present 
invention or the catalyst composition comprising the same 
can be prepared economically through a simple synthesis 
procedure. Further, because the catalyst maintains catalytic 
activity even at high temperature due to superior thermal 
stability, provides good copolymerization reactivity for ole 
?ns, and is capable of preparing high molecular Weight poly 
mers in high yield, it is commercially more applicable than 
previously knoWn metallocene- and non-metallocene-based 
single site catalysts. Accordingly, it is useful in the prepara 
tion of ethylene homopolymers or copolymers of ethylene 
and ot-ole?n having various physical properties. 

EXAMPLES 

The folloWing examples further illustrate the present 
invention, but are not intended to limit the same. 

Unless speci?ed otherWise, all the syntheses of ligands and 
catalysts Were carried out under nitrogen atmosphere using 
standard Schlenk or glove box techniques. The organic sol 
vent used for the reaction Was subjected to re?ux in the 
presence of sodium metal and benzophenone to remove Water 
and distilled immediately before use. lH-NMR analysis of the 
synthesized ligands and catalysts Was carried out at room 
temperature using the Varian Oxford 300 MHz. 

The polymerization solvent n-heptane Was passed through 
a column packed With molecular sieve 5A and activated alu 
mina and subjected to bubbling using high-purity nitrogen 
prior to use, in order to suf?ciently remove Water, oxygen or 
other catalytic poisons. The synthesized polymer Was ana 
lyzed as folloWs. 

1. Melt index (Ml) 
Measured in accordance With ASTM D 2839. 
2. Density 
Measured in accordance With ASTM D 1505 using a den 

sity gradient column. 
3. Melting point (Tm) 
Measured under nitrogen atmosphere at a rate of 10° 

C./min under the 2'” heating condition using Dupont 
DSC2910. 

4. Molecular Weight and molecular Weight distribution 
Measured in 1,2,3-trichlorobenzene solvent at 135° C. at a 

rate of 1.0 mL/min using PL Mixed-BX2+preCol installed 
PL210 GPC. Molecular Weight Was corrected using PL poly 
styrene as standard material. 

5. ot-Ole?n content (Weight %) in copolymer 
Measured at 120° C. at 125 MHz in 13 C-NMR mode, using 

the Bruker DRX500 NMR (nuclear magnetic resonance) 
spectrometer and using a mixture solvent of 1,2,4-trichlo 
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10 
robenzene/C6D6 (7/3, Wt/Wt) [Randal, J. C. JMS-Rev. Mac 
romol. Chem. Phys. 1980, C29, 201]. 

Preparation Example 1 

Synthesis of 

2,3-dihydro-2,2-dimethyl-7 -benzofuranoxypentam 
ethylcyclopentadienyl)titanium(lV) dichloride 

2,3-Dihydro—2,2-dimethyl-7-benzofuranol (1.35 g, 5.5 
mmol) Was dissolved in 100 mL of n-hexane. n-Butyllithium 
(2.5 M hexane solution, 2.6 mL) Was sloWly added at —78° C. 
and stirring Was carried out for 3 hours at room temperature. 
After the completion of reaction folloWed by the removal of 
hexane, White solid obtained by Washing With hexane Was 
dissolved in 50 mL of toluene. After sloWly adding pentam 
ethylcyclopentadienyltitanium(lV) trichloride (0.56 g, 2.0 
mmol) dissolved in 5 mL of toluene dropWise at —78° C., 
reaction Was carried out at room temperature for 12 hours. 
When the reaction Was completed, volatile components Were 
removed by ?ltering With celite. After recrystallization at 
—35° C. using puri?ed toluene and hexane folloWed by ?ltra 
tion and drying under reduced pressure, 0.38 g of red solid 
Was obtained. 

Yield: 48%, lH-NMR (C6D6) 6 :1.16 (s, 6H), 2.02 (s, 
15H), 2.54 (s, 2H), 6.54-6.59 (m, 2H), 7.01-7.13 (m, 1H) 
PPm~ 
Mass (APCl mode, m/z): 417. 

Example 1 

Ethylene polymerization Was carried out as folloWs using a 
batch polymerization reactor. 97 mL of cyclohexane Was put 
in a 200 mL stainless steel reactor suf?ciently dried and 
substituted With nitrogen. Subsequently, 4.12 mL of modi?ed 
methylaluminoxane-7 (modi?ed MAO-7, Akzo-Nobel, 7 Wt 
% Al lsopar solution) 36.4 mM toluene solution Was added. 
After heating the reactor to 140° C., 1.192 mL of 2,3-dihydro 
2,2-dimethyl-7-benzofuranoxypentamethylcyc 
lopentadienyltitanium(lV) dichloride (1 mM toluene solu 
tion) synthesized in Preparation Example 1 and 0.65 mL of 
triphenylmethyliniumtetrakispenta?uorophenyl borate 
(99%, Boulder Scienti?c) 4.65 mM toluene solution Were 
sequentially added. Then, ethylene Was ?lled up to a pressure 
of 30 kg/cm2 and provided continuously for polymerization. 
Within 3 minutes of reaction, the temperature reached the 
maximum 188° C. 10 minutes later, 10 mL of ethanol (10 vol 
% HCl solution) Was added to terminate the polymerization. 
After stirring for 4 hours using 1,500 mL of ethanol, the 
reaction product Was ?ltered and separated. The collected 
reaction product Was dried in a vacuum oven of 60° C. for 8 
hours. 5.28 g of polymer Was obtained. It Was impossible to 
measure the melt index of the polymer. Upon analysis by gel 
chromatography, the polymer had a Weight average molecu 
lar Weight (MW) of 440,000 g/mol and a molecular Weight 
distribution (MM/Mn) of 3.03. 

Example 2 

Copolymerization of ethylene and 1-octene Was carried out 
as folloWs using a batch polymerization reactor. 88 mL of 
cyclohexane and 5 mL of 1-octene Were put in a 200 mL 
stainless steel reactor suf?ciently dried and substituted With 
nitrogen. Subsequently, 8.24 mL of modi?ed MAO-7 (Akzo 
Nobel, 7 Wt % Al lsopar solution) 36.4 mM toluene solution 
Was added. After heating the reactor to 145° C., 1.19 mL of 
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2,3-dihydro-2,2-dimethyl-7-benzofuranoxypentamethylcyc 
lopentadienyltitanium(lV) dichloride (0.84 mM toluene solu 
tion) synthesized in Preparation Example 1 and 0.65 mL of 
triphenylmethyliniumtetrakispenta?uorophenyl borate 
(99%, Boulder Scienti?c) 4.65 mM toluene solution Were 5 
sequentially added. Then, ethylene Was ?lled up to a pressure 
of 30 kg/cm2 and provided continuously for polymerization. 
Within 1 minute of reaction, the temperature reached the 
maximum 169.60 C. 1 minute later, 10 mL of ethanol (10 vol 
% HCl solution) Was added to terminate the polymerization. 
After stirring for 1 hour using 1,500 mL of ethanol, the 
reaction product Was ?ltered and separated. The collected 
reaction product Was dried in a vacuum oven of 600 C. for 8 
hours. 3.92 g of polymer Was obtained. The polymer had a 
melting point of 11 1.10 C., a melt index of 0.043 and a density 
of 0.9135 g/cc. Upon analysis by gel chromatography, the 
polymer had a Weight average molecular Weight of 186,500 
g/mol and a molecular Weight distribution of 2.66. l-Octene 
content Was 9.3 Weight %. 

Example 3 

Copolymerization of ethylene and 1-octene Was carried out 
as folloWs using a batch polymerization reactor. 83 mL of 
cyclohexane and 10 mL of 1-octene Were put in a 200 mL 
stainless steel reactor suf?ciently dried and substituted With 
nitrogen. Subsequently, 8.24 mL of modi?ed MAO-7 (Akzo 
Nobel, 7 Wt % Al lsopar solution) 36.4 mM toluene solution 
Was added. After heating the reactor to 142.60 C., 1.19 mL of 
2,3-dihydro-2,2-dimethyl-7-benzofuranoxypentamethylcyc 
lopentadienyltitanium(lV) dichloride (0.84 mM toluene solu 
tion) synthesized in Preparation Example 1 and 0.65 mL of 
triphenylmethyliniumtetrakispenta?uorophenyl borate 
(99%, Boulder Scienti?c) 4.65 mM toluene solution Were 
sequentially added. Then, ethylene Was ?lled up to a pressure 
of 30 kg/cm2 and provided continuously for polymerization. 
Within 1 minute of reaction, the temperature reached the 
maximum 168.20 C. 1 minute later, 10 mL of ethanol (10 vol 
% HCl solution) Was added to terminate the polymerization. 
After stirring for 4 hours using 1,500 mL of ethanol, the 
reaction product Was ?ltered and separated. The collected 
reaction product Was dried in a vacuum oven of 600 C. for 8 
hours. 3.82 g of polymer Was obtained. The polymer had a 
melting point of 102.20 C., a melt index of 0.327 and a density 
of 0.9056 g/cc. Upon analysis by gel chromatography, the 
polymer had a Weight average molecular Weight of 131,700 
g/mol and a molecular Weight distribution of 2.92. l-Octene 
content Was 12.9 Weight %. 

The folloWing Table 1 summarizes the result of homopo 
lymerization of ethylene and copolymerization of ethylene 
and 1-octene using a batch-type stainless steel reactor. 

35 

40 

45 

50 

TABLE 1 55 

Polymeri 
zation 

temperature, Polymer 
initial (0 C.) (g) 

5.28 
3.92 
3.82 

Melt index 
(g/ 10 min) 

Density MW 
(g/cc) 

M./ 
(gmol) Mn 

60 
Ex. 1 
Ex. 2 
Ex. 3 

140.0 
145.0 
142.6 

3.03 
2.66 
2.92 

Immeasurable 
0.043 
0.324 

0.9135 
0.9056 

440,000 
186,500 
131,700 

As can be seen from Table 1, even under high temperature 65 
condition (1400 C. or above), high molecular Weight poly 
mers having narroW molecular Weight distributions could be 

12 
prepared (Examples 1-3). Especially, loW density copolymers 
could be obtained successfully by increasing the 1-octent 
content (Examples 2 and 3). 
The present invention has been described in detail With 

reference to example embodiments thereof. HoWever, it Will 
be appreciated by those skilled in the art that changed may be 
made in these embodiments Without departing from the prin 
ciples and spirit of the invention, the scope of Which is de?ned 
in the accompanying claims and their equivalents. 
What is claimed is: 
1. A transition metal complex represented by the folloWing 

Chemical Formula 1: 

(1) 

Where 
M is a group IV transition metal; 
Cp is a cyclopentadienyl ring or a fused ring including a 

cyclopentadienyl ring Which is capable of forming a 
115 -bonding With M, Wherein the cyclopentadienyl ring 
or the cyclopentadienyl fused ring may be substituted by 
(C1-C20)alkyl, (C6-C30) aryl, (C2-C20)alkenyl or (C6 
C30)aryl (C1-C20)alkyl; 

R1 and R2 are independently hydrogen, (C1-C20)alkyl, 
(C3 -C20)cycloalkyl, (C6-C30)aryl, (C1-C20)alkyl (C6 
C30)aryl, (C1-C20)alkyl-substituted or (C6-C30) aryl 
substituted silyl, (C6-C30)aryl (C1-C10)alkyl, (C1 
C20)alkoxy, (C1-C20)alkyl-substituted or (C6-C20) 
aryl-substituted siloxy, (C1-C20)alkyl-substituted or 
(C6-C30) aryl-substituted amino, (C1-C20)alkyl-sub 
stituted or (C6-C30)aryl-substituted phosphine, (C1 
C20)alkyl-substituted mercapto, or nitro; 

R3 and R4 are independently hydrogen, (C1-C20)alkyl, 
(C3 -C20)cycloalkyl, (C6-C30)aryl, (C1-C20)alkyl (C6 
C30)aryl, or (C6-C30)aryl (C1-C20)alkyl; 

a is an integer 1 or 2; 
n is an integer from 1 to 3; and 
X is independently halogen, (C1-C20)alkyl, (C3-C20)cy 

cloalkyl, (C6-C30)aryl (C1-C20)alkyl, (C1-C20) 
alkoxy, (C3-C20)alkylsiloxy, (C1-C20)alkyl-substi 
tuted or (C6-C30)aryl-substituted amino, (C1-C20) 
alkyl-substituted or (C6-C30) aryl-substituted 
phosphine, or (C1-C20)alkyl-substituted mercapto. 

2. The transition metal complex according to claim 1, 
Wherein M is titanium, zirconium or hafnium 

3. The transition metal complex according to claim 1, 
Wherein Cp is cyclopentadienyl or pentamethylcyclopentadi 
enyl. 

4. The transition metal complex according to claim 1, 
Wherein n is 1 or 2. 

5. The transition metal complex according to claim 1, 
Wherein X is chlorine, methyl, methoxy, isopropoxy or dim 
ethylamino. 

6. A transition metal catalyst composition for the prepara 
tion of an ethylene homopolymer or a copolymer of ethylene 
and ot-ole?n comprising: 
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a transition metal complex according to claim 1; and 
an alkylaluminoxane or organoaluminum cocatalyst, a 

boron compound cocatalyst or a mixture thereof. 
7. The transition metal catalyst composition for the prepa 

ration of an ethylene homopolymer or a copolymer of ethyl 
ene and ot-ole?n according to claim 6, Wherein the alkylalu 
minoxane or organoaluminum cocatalyst is selected from 
methylaluminoxane, modi?ed methylaluminoxane, tetrai 
sobutylaluminoxane, trialkylaluminum, trimethylaluminum, 
triisobutylaluminum and a mixture thereof. 

8. The transition metal catalyst composition for the prepa 
ration of an ethylene homopolymer or a copolymer of ethyl 
ene and ot-ole?n according to claim 6, Wherein the proportion 
of the transition metal to the cocatalyst is 1:50 to 1:5,000 
based on the molar ratio of transition metal M):aluminum. 

9. The transition metal catalyst composition for the prepa 
ration of an ethylene homopolymer or a copolymer of ethyl 
ene and ot-ole?n according to claim 6, Wherein the boron 
compound cocatalyst is selected from N,N-dimethyla 
nilinium tetrakispenta?uorophenyl borate, triphenylmeth 
ylinium tetrakispenta?uorophenyl borate and a mixture 
thereof. 

10. The transition metal catalyst composition for the prepa 
ration of an ethylene homopolymer or a copolymer of ethyl 
ene and ot-ole?n according to claim 6, Wherein the proportion 
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of the transition metal to the cocatalyst is 1:0.5-5zl0-500 
based on the molar ratio of transition metal (M):boron:alu 
minum. 

11. A process for preparing an ethylene homopolymer or a 
copolymer of ethylene and ot-ole?n using the transition metal 
catalyst composition according to claim 6, Wherein a 
comonomer polymerized With the ethylene is at least one 
selected from propylene, l-butene, l-pentene, l-hexene, 
l-heptene, l-octene, l-decene, l-undecene, l-dodecene, 
l-tetradecene, l-hexadecene and l-eicosene, and the ethyl 
ene content in the copolymer of ethylene and ot-ole?n is 
60-99 Weight %. 

12. The process for preparing an ethylene homopolymer or 
a copolymer of ethylene and ot-ole?n according to claim 11, 
Wherein a polymeriZation is carried out in a reactor at a 
pressure of 6-1 50 atm and at a polymerization temperature of 
60-250° C. 

13. An ethylene homopolymer or a copolymer of ethylene 
and ot-ole?n prepared using the transition metal complex 
according to claim 1 as catalyst. 

14. An ethylene homopolymer or a copolymer of ethylene 
and ot-ole?n prepared using the transition metal catalyst com 
position according to claim 6. 

* * * * * 


